We studied cerebral proprioceptive evoked potentials (PEP) in 10 subjects elicited by a change in weight load of 400 to 480 g on the right hand. The cortical activation of the PEP was triphasic C3′/P70, N130, P190, and biphasic Fz/N70, N150 components. Statistical analyses indicated significant contralateral activation, C3′ vs C4′ (P70, t ϭ 4.34, p Ͻ .002; N130, t ϭ 3.65, p Ͻ .005; P190, t ϭ 3.10, p Ͻ .02), and significantly larger frontal than parietal activation, Fz vs Pz (N70, t ϭ 8.89, p Ͻ .001; N150, t ϭ 5.45, p Ͻ .001). The deflections of the PEP resemble the suggested reafferent activity in the movement-related potential and the EP seen when inducing a long-latency stretch reflex, making it likely to be attributable to muscle afferent activity. PEP could be used in the investigation of sensory-motor integration and perception. © 2001 Academic Press Little is known of the processing of proprioception in the human brain. If electrical stimulation is used for EP generation, the natural temporal pattern of deep receptor firing is largely abolished and the felt sensation is highly artificial and does not resemble any kind or combination of natural receptor activity. Our objective was to examine information processing of the temporal aspects as opposed to the spatial aspects of a proprioceptive stimulus. We decided to explore a natural quality of proprioceptionappreciation of applied force-by scalp recordings of proprioceptive evoked potentials (PEP).
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Our aim was to make a natural signal for the integrated sensory-motor system and follow the cortical activation associated with its perception. A natural event such as change of hand-held load always activates both cutaneous and muscle stretch receptors and elicits a compound proprioceptive evoked potential. To generate an evoked potential the stimulus was very brisk resulting in an unfamiliar sensation best described as ''the feeling of carrying a basket of apples when another apple is suddenly thrown into it.'' The sense of effort or perceived heaviness has been suggested to emerge from motor efferent activity in combination with afferent feedback of all types. Muscle afferents have a direct pathway to motor cortex, as established in studies of monkeys, and this feedback probably is the afferent part of the long-latency stretch reflex (Abbruzzese, Berardelli, et al., 1985; Goodin, Aminoff, et al., 1990) .
Differential modulation or ''gating'' of the electrically elicited somatosensory evoked potential (SEP) by passive and active displacement and tactile stimuli has been consistently demonstrated. This implies that as we use a compound natural stimulus, it is not possible to know how the temporal pattern of the arrival of the different afferent volleys will affect the cortical activation. Thus the instruction to subjects was to have a sustained isometric stiff wrist and a relaxed grip, yielding that
